We measured the radii of 7 low and very low-mass stars using long baseline interferometry with the VLTI interferometer and its VINCI and AMBER near-infrared recombiners. We use these new data, together with literature measurements, to examine the luminosityradius and mass-radius relations for K and M dwarfs. The precision of the new interferometric radii now competes with what can be obtained for double-lined eclipsing binaries. Interferometry provides access to much less active stars, as well as to stars with much better measured distances and luminosities, and therefore complements the information obtained from eclipsing systems. The radii of magnetically quiet late-K to M dwarfs match the predictions of stellar evolution models very well, providing direct confirmation that magnetic activity explains the discrepancy that was recently found for magnetically active eclipsing systems. The radii of the early K dwarfs are well reproduced for a mixing length parameter that approaches the solar value, as qualitatively expected.
Introduction
Measuring accurate masses, radii, and luminosities, for low and very low-mass stars has always been observationally challenging. Precise individual masses and radii can be measured through combined photometric and spectroscopic observations of double-lined eclipsing binaries, but to date only ∼15 such systems are known with masses under 1 solar mass, and a few of those are too distant and faint for high precision work. Perhaps even more importantly, low mass eclipsing binaries tend, almost by construction, to be fast rotators and hence magnetically very active. Evolutionary models have been found to systematically underestimate the radii of very low mass eclipsing binaries (Torres & Ribas 2002) , and the uniformally high activity level of these objects is currently the leading explanation for that discrepancy. Chabrier et al. (2007) find that increased surface spots coverage, and for partly convective stars convection quenching by strong magnetic fields, can inflate the stellar radius by amounts which qualitatively match the observed discrepancy.
Direct tests of that prediction, and validation of the 1-D structural models on objects which better match their assumptions, need radius measurements for slowly rotating and magnetically quiet very low-mass stars. Strong observational selection effects unfortunately ensure that all known eclipsing binaries have sufficiently short orbital periods that they are tidally synchronised, and therefore in turn that all are fast rotators.
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Based on data collected with the VLTI/VINCI and VLTI/AMBER instruments at ESO Paranal Observatory, Measurements of magnetically quiet slow rotators therefore have to use a different observing technique, long-baseline optical or infrared interferometry. Lane et al. (2001) and Ségransan et al. (2003) both demonstrated 1-5% radius precision for stars that are only partially resolved.
The mass of these single, isolated, stars is not directly accessible, and, strictly speaking, both Lane et al. (2001) and Ségransan et al. (2003) therefore probe the luminosity-radius relation rather than the mass-radius one. Accurate mass and luminosity measurements for M dwarfs (e.g. Ségransan et al. 2000) however demonstrate that their K-band mass-luminosity relation has very low dispersion (Delfosse et al. 2000) , and mass is therefore largely interchangeable with absolute K-band luminosity.
Here we present direct angular diameter measurements for seven single K0.5 to M5.5 dwarfs, obtained with the VINCI and AMBER instruments on the Very Large Telescope Interferometer (VLTI) between 2003 and 2008. Section 2 describes those observations, the data analysis, and the angular diameter determination. Section 3 discusses the luminosity-radius and mass-radius relation for very low-mass stars in the light of the new measurements, and compares the empirical relations with theoretical predictions.
Observations and data analysis

Sample
The target list was largely determined by the capabilities of the VLTI at the time of the observations. The limiting correlated magnitude of the low spectral resolution mode of AMBER on the 1.8m auxiliary telescopes was K=4 in 2007, and improved to K=5.5 in 2008. We consequently selected targets with ap-parent magnitudes between K=2.18 and K=4.38. Ongoing improvements to the VLTI infrastucture are expected to provide access to fainter targets. We also computed the expected angular diameters from flux-colour relations and literature photometry, and selected targets with a predicted diameter above 0.9 mas. This translates into a visibility of at most 0.8 on a 128 m baseline in the H-band, as needed to measure diameters to a few % uncertainty with the current amplitude calibration precision of AMBER. One object, GJ 879, was observed as a backup target during an unrelated observing program, and does not fulfill this minimum angular diameter specification.
Observations
VINCI Observations
GJ 845 A ( Ind), GJ 166 A (DY Eri), GJ 570 A (KX Lib) and GJ 663 A were observed on the ESO Very Large Telescope Interferometer (VLTI) using its commissionning instrument, VINCI (Kervella et al. 2000) with the two 35 cm test siderostats. Table 1 summarises the observation details. VINCI operated in the K-band and used single-mode optical fiber couplers to recombine the light from two telescopes, and modulated the optical path difference around the white light fringe to produce interference fringes. This recombination scheme, first used in the FLUOR instrument (Coude Du Foresto et al. 1998) , produces high precision visibility values, thanks to the efficient conditioning of the incoming wavefronts by the single mode fibers, to photometric monitoring of the light coupled into each input fibers, and to fast scanning of the high quality fringes. (Kervella et al. 2004a ) extensively describe the data reduction for VINCI.
Our observing strategy alternated sequences of several hundred fringe scans on the target star and on spatially close calibrator stars, to efficiently sample the temporal and spatial structure of the atmospheric and instrumental transfer function. Adherence to this strategy could unfortunately not always be strict, since scientific observations often had to give way to VLTI commissionning activities. For GJ 166 A, in particular, we could only keep three data points since all other measurements had no acceptably close calibrator observations. That target additionally was observed under poorer atmospheric conditions than all all other sources, and with two calibrators respectively located 78 and 113 degrees away. It is by far our worst quality measurement, and is thus discarded from this study.
AMBER Observations
We used the AMBER (Astronomical Multi-BEam combineR) recombiner of the VLTI to measure the radiii of GJ 166 A, GJ 887, Proxima (GJ 551) and GJ 879. Table 1 summarizes the observing circumstances. AMBER uses single-mode fibers for wavefront filtering and produces spectrally-dispersed fringes in the J, H, and K near-infrared bands (Petrov et al. 2007 ). We used the 1.8m-diameter VLT auxilliary telescopes (AT) on the A0-K0-G1 baseline triplet, which at the time of our observations offered the longest available baselines and therefore the highest angular resolution. We selected the low spectral resolution mode (low-JHK) of AMBER, which covers the J, H and K bands with R = 30, and adopted a 50 ms exposure time. AMBER unfortunately has poor J-band sensitivity, and we detected no fringes in that band. The H-band fringes, on the other hand, probe significantly higher spatial frequencies than the Kband VINCI would have on the same baselines. We mostly chose to not use the FINITO fringe tracker (Le Bouquin et al. 2008 ), since our targets were at best close to the H=3 limiting magnitude of FINITO. The fringes would thus not have been sufficiently stabilized to allow much longer integration times and compensate the 80% FINITO levy on the H-band flux. Since accurate absolute visibility calibration with AMBER had not been demonstrated when we planned the observations, we requested a very conservative observing strategy. Observations of up to four different amplitude calibrators were interleaved with those of each science target, to closely monitor the instrumental and atmospheric transfer function. Those calibrators were chosen from Merand et al. (2004) for angular proximity, well constrained predicted visibilities, and an approximate magnitude and color match to the science targets. The last requirement had to be relaxed somewhat for the M dwarf targets, since we could locate no apropriate M-type calibrators. For those stars we thus used K giant calibrators, which remain fairly close in near-IR colors. Since AMBER had never been used to measure precise angular radii, we chose to reobserve two stars previously measured with VINCI, GJ 551 and GJ 887. VINCI has a well established record of accurate amplitude calibration, and those three stars provide a valuable check on any potential systematics in the AMBER measurements.
GJ 879 was observed as a backup target in very poor atmospheric conditions (seeing FWHM > 1.5" and τ 0 < 2ms), and has the smallest angular radius in our sample (highest V 2 ). Its radius measurement, as a consequence, has significantly larger error bars than that of any other AMBER source.
Data reduction
With angular sizes under 2 mas, our targets are only partially resolved on the longest baselines available for our observations (128 m on the A0-K0 baseline with AMBER, and 140m on the B3-M0 baseline with VINCI). Their squared visibilites V 2 remain above 0.5 in the H-band. We therefore cannot derive their angular diameters from just the location of the first null of the visibility function, and instead need accurate calibration of the visibilities. The very partial resolution, on the other hand, ensures that bandwidth-smearing effects are negligible. At our precision level on the visibilities, accounting for the finite spectral bandwidth would only become necessary for V 2 below 0.3 for VINCI, and well beyond the first visibility null for AMBER.
The end products of both the VINCI and the AMBER pipelines consist of coherence factors (µ 2 ) together with an internal error estimate on that quantity. The coherence factor is related to the squared visibility, V 2 , through:
where T 2 is the squared transfer function of the instrument plus the atmosphere.
Accurate calibration of the absolute squared visibilities therefore critically depends on a well understood transfer function. That function is sensitive to both instrument stability and atmospheric conditions, and can fluctuate during a night. To assess its stability, we calculated the transfer function for every calibrator exposure during a night, disregarding only those datasets for which too few scans/frames passed the reduction pipeline's thresholds to ensure the statistical significance of the resulting coherence factor measurement. In most cases, the transfer function for each target measurement was evaluated from two different calibrators, providing some control for temporarily deteriorated atmospheric conditions. Using two calibrators also protects against systematics introduced by a poorly chosen calibrator, such as unrecognised binaries. When no calibrator was observed immediately before or after a target point, we adopted the mean of the transfer function for the two nearest calibrators, provided they were observed within 1h of the science measurement. A few observations had to be discarded because no sufficiently close pair of calibrator observations was available. Table  2 and 3 respectively summarise the calibrators' properties for the AMBER and the VINCI observations. The contribution of the calibration to the visibility error bars accounts for both the statistical uncertainty on the coherence factor and the propagation of the uncertainty on the calibrators' diameters. Since the different V 2 measurements for a given target share any systematic error on the calibrators' diameters, they cannot be considered as fully independent. Those correlations are accounted for in the error bars, using the method described by Perrin (2003) . That method is directly applicable to VINCI observations, but needed adaptation for AMBER, as we detail later.
VINCI data reduction
We used V. 3.1 of the standard VINCI reduction pipeline (Kervella et al. 2004a ). We used the wavelet spectral density (Ségransan et al. 1999 ) as a visibility estimator, as we found that it more robustly removes pistonned interferograms than the more common Fourier analysis. The commissionning state of the instrument and of the VLTI array often affected the observing strategy, and we had to discard a significant number of measurements for which no calibrator observations where recorded at the same scan frequency. Kervella et al. (2004a) showed, from observations of brighter calibrators, that the squared transfer function of VINCI instrument is stable to within 1.5% during a night. We could therefore average the transfer function measurements from all calibrators observed during one night, and the observed dispersion mainly reflects the statistical errors on these individual measurements. Those are the main source of uncertainties on our final radii obtained with VINCI.
AMBER data reduction
General description We used the AMBER data reduction pipeline described by Tatulli et al. (2007) . After data reduction, we noted structures in the V 2 data obviously resulting from correlations in the dataset presumably due to non-optimal pipeline settings. Indeed, in february 2008, the AMBER TaskForce team (Malbet et al. 2008 ) made a report of the displacement of the photometric channels with respect to the interferometric channel between 2004 and 2008. Correlations occur on several pixels if those displacements are not correctly calibrated, a step that is achieved through the AMBER standard calibration matrix computation. During our October 2007 observing run, the spectrograph entry slit was tilted and badly focused, thus propagating correlations over 4 to 5 pixels on the detector while AMBER spectral resolution is usually sampled over 2 pixels. We corrected this effect by taking into account integer pixel channel offsets during spectral reshifting procedure, to avoid additional correlations to appear during the subtraction of the bad-pixel map at the sub-pixel level. None of our targets had sufficient J-band flux to offset the poor transmission of AMBER in that band. We therefore discarded the J-band data as well as wavelengths affected by telluric absorption, only keeping the centers of the H and K bands, 1.65 -1.85 µm and 2.10 -2.40 µm.
We concatenated all observations of each object (usually 5 sets of 1000 frames) into a single dataset from which we could more robustly select on fringe SNR, to reject pistonned interferograms as well as scans with low flux on one of the two telescopes in a pair. We verified that selecting the best 20% to 75% frames produced similar results, and therefore that the details of the selection do not unduly affect the outcome. Our final was to keep the best 20%, as a trade-off between fringe jitter suppression and increased noise. Selection on an absolute SNR threshold would more effectively reject blurred fringes (which bias down V 2 ) than accepting a specified fraction of the data, but that alternate mode is not available in the current version of the AMBER pipeline. Another limitation of that data reduction package is that it uses a common threshold for all 3 baselines, in spite of their quite different throughputs. Those limitations would become more critical for datasets containing smaller number of scans than we used here.
Transfer function As discussed above, a well understood transfer function is critical to measuring absolute visibilities. The stability of the VINCI transfer function is well established, and a wealth of absolute visibilities have been published with that instrument. The reliability of AMBER for absolute V 2 measurements, on the other hand, has been questioned and the stability of the AMBER T 2 needs to be established. Figure 1 shows the squared transfer functions of the 3 AMBER baselines during the night of 27 October 2007. The atmospheric conditions during the first half of the night were representative of Paranal, with a 0.8 arcsec seeing and a coherence time slightly above 3 ms. With a 2 to 4% rms dispersion for both bands on baselines 1 and 3 (90 and 128 m. length respectively) and in K-band for baseline 2 (90 m.), AMBER approaches the stability of the VINCI transfer function. The end of the night had severely degraded atmospheric conditions (2.5 arcsec seeing and 1 ms coherence time), and the transfer function degraded only moderately, except on baseline 2, that had shown a 13% rms dispersion.
Error bars computation The reliability of absolute V 2 measured with AMBER has not yet been well established, and evaluating realistic error bars therefore needs close attention. The 16 to 18 spectral channels which we usually kept (7 to 8 in the Hband, and 9 to 10 in the K-band) are measured simultaneously. They therefore share the same atmosphere, as well as any error on the angular diameter of the calibrator(s). If those factors dominate over statistical noise, the individual channels become highly non-independent.
To quantify theses correlations between spectral channels, we generalise the formalism developed by Perrin (2003) for a two-channel combiner. For two Gaussian distributions of V 2 series, the correlation coefficient between spectral channel k and a reference channel, r, is:
we computed ρ λ r ,λ k through Monte-Carlo simulations from the mean and variance of V lation factor for a given band and to estimate amplitude of the error bar that is independent, and then to compute realistic error on the final diameter. As expected, we found that V 2 data in a same spectral band are highly correlated and thus biases the final result if correlations are not taken into account.
Error estimates on final radii obtained with AMBER mainly come from transfer function uncertainties and correlations between squared visibilities. Those factors take more importance as the coherence time degrades.
Data analysis
Limb-darkened diameters
At the level of accuracy achieved on the diameter determination for K dwarfs, discrepancy between uniform disk (UD) and limbdarkened disk (LD) is significant. Therefore, we used the nonlinear limb-darkening law describing the intensity distribution of the star disk from Claret (2000) :
where I(1) is the specific intensity at the center of the disk, µ = cosγ, γ being the angle between the line of sight and the emergent intensity, and a k the limb-darkening coefficients. T e f f and log g for each target are shown in table 4, with the corresponding references. We used those parameters, added to the photometric band (K for VINCI, H+K for AMBER) and micro-turbulence velocity (assumed to be V T = 2km/s), to select the corresponding limb-darkening coefficients for the PHOENIX models.
Then, we adjusted a limb-darkened disk that is given by Davis et al. (2000) to the V 2 data :
We used the same LD coefficients for H and K bands since corresponding discrepancy has been evaluated at the 0.05% level on the final radius, negligible as compared to the error bar amplitude obtained with AMBER. Uncertainties on the same coefficients due to a slightly different T e f f and log g can also be neglected, a 200K change corresponding to a 0.01% on final radius estimate. 
Instrument systematics
Assessing systematics is essential to consider when reaching a few percent precision on angular diameters. We thus wanted to check for consistency between both instruments on GJ 887 and GJ 551. The results we obtain are shown in Table 5 . Angular diameter determinations are consistent for both instruments. GJ 887 has been observed in optimal conditions in both cases and the agreement is good at 1-σ level, as it is for GJ 551. Bracketing each source point with two calibrators allow a better sampling of the transfer function, thus slightly reducing those effects as shown on fig. 1 . When good atmospheric conditions are met and a proper calibration applied, systematics on H and K band can be expected to be at 2% level, slightly above VINCI's. 
Discussion
We focussed our study on the low and very low end of the main sequence with spectral types ranging from K0.5 to M5.5. The stars composing our sample cover a wide range of masses -from 0.12 to 0.8 M -which results in different physical conditions affecting their internal structure, the heat transport, as well as their evolution. Their atmosphere chemistry is also strongly affected with the disappearance of true continuum to the benefit of a complex and a high gravity stellar atmosphere with strong molecular absorptions bands. Metallicity and activity also play a role, although we expect it to be a second order effect, at least in the near-infrared. In the following sections, we discuss the implications and constraints brought by our measurements on stellar physics modelling. 
Luminosity-radius relationship
We have first chosen to compare our results to Baraffe et al. (1998) models, in a luminosity-radius diagram which corresponds to the observables. Indeed, it has the advantage of avoiding the inclusion of the mass-luminosity (hereafter ML) relationship, for which reliability regarding K dwarfs has not been demonstrated yet. Figure 6 shows our VLTI results. Different sets of models are overplotted, ie. for an age of 5 Gyr, featuring different mixing lengths (Böhm-Vitense 1958), L mix expressed in pressure scale height H P , that allow to assess the convective efficiency, as well as two distinct metallicities : [M/H] = 0 and [M/H] = −0.5. Baraffe et al. (1998) models are in excellent agreement with our observations in the very low-mass part of the luminosityradius diagram. The radius determined for Proxima (GJ 551) is perfectly reproduced by theory. In this part of the relation, stars are fully convective which greatly simplifies the modelling of heat transport and therefore, our result validates the equation of state used by Baraffe et al. (1998) . GJ 887 is an early type M dwarf, located slightly above the boundary of this class of objects. The radius determined for GJ 887 is also in perfect agreement with model predictions. Other measurements from the literature confirms that stellar interior physics for this mass range are well mastered.
At the time of writing this paper, there are relatively few radii measurements that would allow a discussion in the 0.5 -0.75 M region. 61 Cyg A and B radii have been recently determined by Kervella et al. (2008) and are also well reproduced by theory. We note that Berger et al. (2006) published 6 radii measured with the CHARA array in this part of the diagram. The authors claim discrepancies with models at the 2 to 3 σ level. Such large departures from theory have not been observed by other studies. One may note, however, that 5 of the 6 stars measured by Berger et al. (2006) have inflated radii. Those stars were measured with the instrument "CHARA-Classic", a recombiner that does not include a single-mode filtering. Such measurements are prone to systematic calibration errors and indeed, the one star (GJ 15 A) which they measured with "CHARA-FLUOR" (instrument with single mode filtering) is in excellent agreement with the models. Although a possible explanation, we note that such instrumental effect is expected to result in a uniform dispersion. We decided, however, not to include those results in this discussion.
GJ 205 radius, as measured with VINCI, is about 15% above models. Radial-velocity measurements on this object have not revealed any massive (heavier than a Saturn-mass) companion (X. Bonfils, priv. comm.) that would have induced a lower interferometric visibility, thus a larger radius. Moreover, GJ 205 has not been reported to show significant activity (López-Morales 2007). Nevertheless, this star is more luminous than other known objects belonging to the same spectral class and is probably inflated.
In the upper part of the luminosity-radius relationship, models reproduces the observations provided that larger mixing length are used (such as L mix = 1.5H P and L mix = 1.9H P ). This part of the relationship may be used to calibrate L mix provided accurate observational radii and magnitude determination are available. Figure 7 displays a zoom on this area of the relation. Unfortunately, GJ 663 A does not appear in the tables nor in the graphs because of the lack of K magnitude measurements. Its measured radius is however shown in table 5 for completeness. It should be noted that some efforts are needed to obtain accurate near-infrared photometry of nearby K dwarfs to tighten the mass-luminosity relation and therefore better constrain theoretical models in the upper part of the luminosity-radius relationship.
Mass-radius relationship
The translation of our direct measurements into a mass-radius diagram requires the use of an empirical ML relationship. We used the relation determined by Delfosse et al. (2000) to compute masses for GJ 887 and GJ 551, and a recent one, by Xia et al. (2008) for the 0.7 to 1.0 M range. This latter study is based on Henry & McCarthy (1993) . The ML relationship for stars below 0.6 M is built on a large number of accurate masses and luminosities (Ségransan et al. 2000) and exhibits a very low dispersion in near-infrared. In this part of the mass-luminosity relationship, models reproduce the observations fairly well indicating that both atmosphere and interior physics of very low mass stars are well mastered. The empirical ML relationship above 0.6 M shows a much larger dispersion than for M dwarfs which is related to the modest accuracy of the masses in this mass range. The derivation of masses from absolute magnitude is therefore less accurate than for the lower part of the relation and we adopted an arbitrary error of 5% on masses determination. Those results appear in Table 5 . Figure 8 shows our results in a mass-radius (MR) diagram with results from other studies. Five Gyr model isochrones from Baraffe et al. (1998) are represented for different mixing lengths and stellar metallicity.
Stellar properties
Effective temperature
Angular diameter measurements associated with accurate parallax and Johnson photometry allow to derive the star effective temperature. UV to near IR photometry have been obtained from the literature, mostly from Morel & Magnenat (1978) . Visual and near-infrared photometry appear in table B.2. We derived effective temperatures, by inverting the surface-brightness empirical relations calibrated by (Kervella et al. 2004b) . T e f f val- ues determined through this method are in good agreement with T e f f determined by spectroscopy, both appear in table 5.
Metallicity
Metallicity effects have been mentioned by Berger et al. (2006) to explain the difference between four of his measurements and Kervella et al. (2008) and Berger et al. (2006) for GJ15A, all as empty circles. Solar metallicity with L mix = 1.0H P (solid), L mix = 1.5H P (dash) and L mix = 1.9H P (dashdot) are shown as well as a metal deficient, [M/H]=-0.5 model with L mix = 1.0H P (dot). Only radii measurements better than 10% are displayed. Solar neighboorhood eclipsing binary measurements are represented as empty crosses while OGLE-T transiting binaries are represented in filled crosses. Only residuals from long-baseline interferometry results are displayed. solar metallicity models. Indeed, the authors claim that missing opacity sources in the models, such as TiO, would explain the models underestimation of stellar radii for some M dwarfs. López-Morales (2007) recently studied the correlation between magnetic activity, metallicity and low-mass stars radii. Based on Berger et al. (2006) measurements, she reach the same conclusion. However, no other instrument (PTI, VINCI, CHARA-FLUOR or AMBER) could confirm this hypothesis except for GJ 205 (VINCI) as explained in Sect. 3.1. Without the "CHARA-Classic" measurements made by Berger et al. (2006) , the metallicity-radius diagram for single stars (Fig. 9) no longer shows such correlation.
Activity
Close-in eclipsing binaries (EB), for which accurate masses and radii have been measured by several authors such as Torres & Ribas (2002) , show significant discrepancies with stellar models (see e.g. Ribas et al. (2008) ). Recently, Chabrier et al. (2007) explained those discrepancies by invoking the reduced convective efficiency and starspots coverage of eclipsing binaries. The difference is only observed in mass-radius diagrams (and not in the luminosity-radius diagram) because the slightly lower effective temperature of EB is compensated by a larger radius, only slightly changing the luminosity. This explanation is only meaningful for EB with periods of a few days implying heavy tidal effects, orbital synchronization, and therefore an enhanced activity. This trend is shown on Fig. 8 , where EB are represented as empty crosses. However, the same arguments cannot be used in the case of single stars. Rotational velocity is an excellent hint of stellar activity. While low-mass and very low-mass EB are routinely characterised by vsini between 7.11 km/s (CU Cnc B, Ribas (2003) and 129.5 km/s (OGLE BW3 V38A, Maceroni & Montalbán (2004) , single stars rarely exceed 3 km/s. We assessed stellar activity for our targets thanks to CORALIE spectra and it indeed appears that all of them do not show an activity comparable with EB ones. Corresponding log R HK and vsini appear in Table 5 . Furthermore, activity cannot explain radii discrepancies reported by Berger et al. (2006) since none of those single stars belonging to their sample show high activity levels (López-Morales 2007).
Activity cannot be claimed as the source of deviation in the upper part of the mass-radius relationship for single stars. However, radii of single inactive M dwarfs measured by interferometry are in excellent agreement with models from Baraffe et al. (1998) . Thus, discrepancies pointed out by Torres & Ribas (2002) and Ribas (2003) only concern fast rotating stars, confirming the fact that rotation strongly affects the internal structure of those objects.
Conclusion
Those new results obtained at the VLTI with its near-infrared instruments, VINCI and AMBER, allow to better constrain the mass-radius relationship for low and very low mass stars. We have shown that AMBER is now able of achieving high quality absolute visibility measurements provided that at least 3 calibrator stars are observed and that a careful data reduction and analysis is conducted. Using VINCI as a benchmark, those results are also shown to be reliable, even if the proposed approach requires a time consuming observing strategy. Assessment of potential systematics as well as realistic error bars estimates have been crucial to compare our results with models in a meaningful way.
Models are in good agreement with the observations, confirming a correct understanding of the underlying physics of low and very low mass stars. The very low-mass regime is almost adiabatic and thus constraints the equation of state. A small mixing length of L mix = 1.0H P leads to a progressive underestimation of radii for early K dwarfs. As expected, the lower convection efficiency in K dwarfs require a significantly greater mixing length to reproduce observed radii of low mass stars. Table 1 . Observation log of stars published in this work. AMBER baseline configuration was always A0- K0-G0 (128-90-90) -References: (a) Morel & Magnenat (1978) ; (b) Mould & Hyland (1976) ; (c) 2MASS (Cutri et al. 2003) and ( -References: (a) Morel & Magnenat (1978) . (b) Morel & Magnenat (1978 ), van Leeuwen (2007 . (c) Morel & Magnenat (1978) , Ducati (2002) . (d) Morel & Magnenat (1978) , Glass (1974) , Mould & Hyland (1976) , Ducati (2002) , Cutri et al. (2003) .
